out any passage for about 300 more days, the cells increased in numder and are still growing very slowly at the present time. Some of the cells maintained in 199 medium were transferred to RPMI 1640 medium just before the cells stopped increasing (six passages and 150 days in culture). These cells grew at a considerably enhanced rate as shown in Fig. 1 , but finally stopped growing after 19 more passages in 413 days in RPMI 1640 medium (563 days in all).
TTG-4 d strain ( Fig. 2) : After the cells cultivated in 199 medium went through three passages (107 days), some of them were transferred to P12 and RPMI 1640 media. Between the following 1st and 17th passages, the cells maintained in 199 medium or transferred to RPMI 1640 medium grew rather more slowly than those cultivated in F12 medium. However, the growth of the cells cultivated in 199 and in RPMI 1640 medium eventually overtook that of the cells kept in F12 medium. The growth rates of the cells in three different media were similar during phase II, but the final cumulative numbers of the cells at the time when the cell division ceased were different from one medium to another; 199 medium gave the largest final cumulative number of the cells, and P12 medium the smallest. All the cells cultivated in three different media finally died out in about 700 days from the beginning of culture.
TTG-6 Strain ( Fig. 3) : Some of the cells maintained in 199 medium for six passages (100 days) were cultivated in the three media. The cells kept in 199 medium passed through one more passage and then stopped growing. The cells transferred to P12 medium grew through a few more passages , but the cell number did not increase. After this period, they began to multiply again and finally lost the ability to divide after 173 days (273 days TTG-10a strain (Fig. 4) : TTG-10a and TTG-1Ob strains were cultivated in F12 medium from the beginning of culture. Some of the cells of TTG-10a strain carried in F12 medium for four passages (60 days) were transferred to RPMI 1640 medium. TTG-10 a strain cultivated in F12 medium also showed a lower growth rate and a smaller final cumulative number of cells than those of the cells cultivated in RPMI 1640 medium.
As seen in Table I , RPMI 1640 medium enabled all strains except TTG-4 d and TTG-10 b strains to grow through many more passages, to grow for a longer period and to reach a higher level in the final cumulative number of the cells than the other two media. 
Morphology of TTG-4 d Strain in

DISCUSSION
Normal adult human gingival cells were cultivated in two or three different media. As shown in the results, almost all strains grew in general through more passages in RPMI 1640 medium than in 199 or F12 medium. The largest cumulative number of cells was attained in RPMI 1640 medium among three media except for TTG-4 d and TTG-10 b strains at the time of cessation of the cell division. Almost all strains grew more rapidly in RPMI 1640 medium than in 199 or F12 medium; however TTG-4 d and TTG-10 b strains showed no significant differences among these media during phase II. The above findings suggest that RPMI 1640 medium is most suitable for the long-term cultivation of diploid fibroblasts derived from human adult gingival tissues.
The different growth capacity in different media might be due to the different compositions of the media. Litwin (1972) recently reported that excess tyrosine, histidine and leucine increased the longevity of human embryonic diploid fibroblasts. Both 199 and RPMI 1640 media contain higher concentrations of the tyrosine and leucine than F12 medium. The strains used in the present study might have required a high concentration of certain amino acids for increasing the longevity and the number of divisions. However, the reason why excess amounts of certain amino acids are important factors for senescent cells is still obscure.
It has been clearly shown by many investigators that human adult diploid fibroblasts reach phase III at lower doubling levels than the embryonic fibroblasts, since the longevity of fibroblasts in culture is inversely correlated with the age of the donor. A decreased number of population doubling is obtained with the increase of the donor age. Under the conditions of the present experiment, human adult gingival fibroblasts are able to divide at similar doubling levels as adult human skin fibroblasts cultivated in Waymouth's medium supplemented with 9.0 % newborn calf serum (Martin et al., 1970) . However, the media employed in this experiments showed no increased growth rate and had a substantial effect only on the longevity of the TTG strains compared to those reported by others.
TTG-3 strain cultivated in 199 medium stopped growing in 150 days of culture; when continuously maintained without any passage for about 300 more days, however, it regained the capacity to grow. Similar recovery in growth took place in TTG-6 strain maintained in RPMI 1640 medium. To ascertain the possibility of the spontaneous development into established cell lines, the TTG strains was cultivated continuously after having lost the ability to divide. All strains except some which are still growing, however, eventually died out. It appears that development of established cell lines from normal fibroblasts of human origin is rather more infrequent than that of hamster, rat or mouse origin.
It remains unclarified whether this difference depends on the difference of species or not.
